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In a previous publication (Gourevitch et al., 1955) , a scheme was proposed postulating that the difference in the biosynthesis of chlortetracycline and tetracycline resided in the chlorination of a common precursor for the two antibiotics. The amount of synthesis of either compound depends upon the rate at which the precursor is chlorinated. Bromide was shown to inhibit competitively the chlorination reaction but led to the biosynthesis of some bromtetracycline. Other workers reported similar phenomena (Sensi et al., 1955; Arishima et al., 1956; Doerschuk et al., 1956 ).
An alternative method of inhibiting chlorination was reported by Sekizawa (1955 (Hatch et al., 1956 ), 1.5 per cent (50 per cent solids); ZnSO4, 0.003 per cent; NaCl, 0.4 per cent.The amount of chloride added was sufficient to enable the strain under control conditions to produce preferentially high percentages of chlortetracycline.
Fermentations were done in 125-ml Erlenmeyer flasks on a rotary shaker ascribing a 5 cm circle at 200 rpm. Temperature was maintained at 27 C. Flasks were sampled after 7 days for assay. The quantitative assays were carried out as follows.
Samples were brought to pH 1.8 by addition of concentrated phosphoric acid. After centrifuging, the sample was placed in duplicate test tubes. To one was added pH 2.0 buffer (Pharmacopeia of the United States, 1955) It is perhaps noteworthy that the highly active thiadiazole (no. 13) has structural features resembling a condensation product derived from the activitypromoting group (I). Differences in structure at sites other than the activity-promoting group can affect the over-all activity. Comparison of compound 9 with 10 and 11 with 14 demonstrates influences of relatively small differences.
The study described above gives no definite clue as to the mechanism by which these compounds affect the biosynthesis. The presence of the sulfhydryl group in I raises the possibility of participation in an oxidation-reduction type of reaction. Since the chloride ion must be oxidized before it can be incorporated into chlortetracycline, these compounds may work by interfering with this process.
